Introduction
Choosing an appropriate major is critical to successfully completing college and laying a strong foundation for a successful professional career. Some students begin their college career with a clear vision of what they want to do, while others lack motivation and enroll in college because of pressure from their family or community to do so. Without self-motivation and a goal more specific than to "just get a degree," the road to graduation is tougher.
If one does not earn a degree, with a few notable exceptions, the time and money spent in college is largely wasted. The 2012 graduation rate for first-time, full-time students who began their pursuit of a bachelor's degree at a four-year degree-granting institution in fall 2006 was 59%.
1 It is in the best interest of students not only to graduate, but to graduate in a timely manner. In this paper, we explore some reasons why students graduate on time, why some students graduate in a shorter time frame, and why some do not graduate at all.
in an already declared major may switch in order to improve their academic performance. Switching because of poor academic performance can be due to a student's inherent inability, to lack of support within the major, or to inadequate planning for a successful outcome. We examine whether switching related to poor performance increases the likelihood of graduation. We find that students with strong determination will adjust their expectations and preferences and will change to a more suitable major, even at the expense of delaying graduation.
After switching, the motivation to succeed and to graduate can be observed by the traits of willingness to exert effort to improve performance and desire to maintain a forward trajectory. We argue that students who change majors when facing adversity and make an effort to improve academic performance after switching increase their chances of degree completion. Likewise, an inability to improve performance after switching is more likely to lead to an unsuccessful outcome. Therefore, switching by itself does not guarantee graduation; rather, it is the effort to improve performance that is essential for degree completion.
In this study we follow the progress of a sample cohort of students from the time they begin their college career at a large research university as first-time, full-time freshmen in 2006. We follow their progress for nine years, from fall 2006 through fall 2015. We find that students who declare an academic major early are more likely to graduate earlier than those who don't declare a major early, indicating that students' willingness to find a suitable major match will lead to a successful outcome. Poorly performing students can improve graduation likelihood by switching to a suitable major; however, the cost of switching is captured in graduation delay. We analyze what factors contribute to finding a suitable graduating major, since time to graduation gets longer as the length of time to find a suitable major increases. We find that the length of time it takes to find a suitable major is correlated with how early a student tries to identify a good match. Some students come to college with focused goals, declare a major early, and do not change majors thereafter. Others students, those who are not sure of their goals but are determined to identify a suitable major, choose a major early, experiment with that choice and others, and eventually choose the right major. We find that the longer a student takes to choose an initial major, the longer it takes her to find a well-matched major.
Our results also indicate that high-performing students who identify a suitable match early are less likely to switch majors later. Although switching is associated with graduation delay, switching related to poor performance increases graduation likelihood; however, a successful outcome requires persistence in improving performance after switching. Moreover, students who declare a major early also tend to switch more. This supports our prediction that a student who picks a major early will also be more dedicated to finding a suitable one, adjusting her expectations and preferences in the event of road blocks. Conversely, inefficient switching can cause unfavorable outcomes, such as delayed graduation or failure to complete a degree.
The article proceeds as follows. Section 2 reviews related research and proposes testable hypotheses. Section 3 describes the sample collection process, variable construction, and the data. In Section 4, we present univariate comparisons between graduates and non-graduates. Section 5 presents factors that influence the likelihood of graduation. Section 6 presents our investigation of the length of time students take to declare a graduating major, and Section 7 presents our analysis of switching behavior. Section 8 concludes. 
Related Research and Conceptual Development

Related Literature
According to a 2010 national survey by ACT on student retention by public four-year colleges and universities, the median first-year to second-year retention rate is 75%, with a mean of 74%. For the reported sample, the median degree completion rate is 49%, with a mean of 50%. The report concludes that the following factors affect student retention: students' preparedness for college, skills, personal and institutional financial resources, motivation and commitment to succeed, job demands and socio-economic status, and aspirations and goals. University programs and services to address student retention problems include measures such as internships, tutoring, use of technology in teaching, summer orientation, career counseling, student leadership development programs, and academic advising.
An extensive literature provides an understanding of various contributions of college attendance and insights into improving retention and understanding the causes of attrition. Pascarella and Terenzini (1991) provide a comprehensive literature review on how college affects students. In addition to educational accomplishment in achieving competencies and skills, the authors provide a thorough outline of how college education influences in growth of cognitive and intellectual ability, enhancement of economic outcome, and improvement of selfesteem, self-reliance, and overall quality of life. The authors argue that students' greater effort would lead to reaping greater benefits from college education. Tinto (2006) provides an overview of research on student retention in the past and discusses potential questions for the future. The author discusses literature that encompasses how institutional, cultural, socioeconomic, and diversity influence student retention. The author argues that one aspect that stems from this vast literature is that engagement matters; however, how to achieve it most effectively in different settings and for different students are not apparent. The author argues that even with vast literature most institutions are unable to translate the findings into actions that lead to higher engagement and persistence. The author writes "It is one thing to understand why students leave; it is another to know what institutions can do to help students stay and succeed." Davidson et al. (2009) report that the three most notable factors for retention are: institutional commitment, academic integration, and academic conscientiousness.
3 Institutional commitment implies the degree to which a student is committed to completing her degree at one institution. Academic integration implies the extent to which a student is committed to the college curriculum and lectures and understands the link between courses and career. Academic conscientiousness is the level of a student's diligence in fulfilling the academic requirements to earn a degree. Nandeshwar et al. (2011) show that a student's family background, family socioeconomic status, high school GPA, and standardized test scores are significant factors in predicting graduation rates, and that retention in the third year of college can be predicted using first-year retention. The authors further recommend use of variance of performance in addition to median performance to assess the efficacy of learning. Deming and Dynarski (2009) show that lower costs of attending college can substantially increase graduation rates. Engle and Tinto (2008) study students who have a household income below $25,000 and also have parents who never went to college. This particular group demonstrates lower graduation rates and longer time to earn a college degree. Engstrom and Tinto (2008) communities, where students take courses together in the form of block scheduling, on the success of low income students and find that the learning communities play an important role in improving learning and persistence of this population. Angrist, Lang, and Oreopoulos (2009) conduct a large randomized field experiment designed to assess strategies for improving the academic performance of students. Specifically, the authors investigate whether performance is affected by student services, such as peer advising and organized study groups, or incentives in the form of merit-based scholarships, or a combination of the two. Primary results show that women are more likely to take up services and incentives than men, and are also more likely to improve their academic performance after such interventions. These results are consistent with other international studies showing that female high school students reap greater benefits from intervention strategies than their male counterparts (Angrist and Lavy, 2009 ). Furthermore, combined interventions contribute to superior performance in the form of better grades and a lower rate of academic probation than either student services or student incentives alone.
There is a large volume of literature on retention. Some of the other notable articles that relate to college readiness as measured by high school curriculum rigorousness, performance, and college assessment tests are Adelman (1999) , Kern, Fagley, and Miller (1998) , Tinto (1997) , among many others. Retention is also shown to be influenced by college GPA (Cabrera, Nora, and Castaneda, 1993; Mangold, Bean, Adam, Schwab, and Lynch, 2003; O'Brien and Shedd, 2001; Ishitani and DesJardins, 2002) . Age, ethnicity, and socio-economic status have been shown to be important determinants of retention (Hirschy et al., 2011; Peltier, Laden, and Matranga, 1999) . Lack of engagement with the institution (Astin, 1993; Pascarella and Terenzini, 1991) , lack of financial aid (Fike and Fike, 2008) , and the number of development or remedial courses required (Bremer et al., 2013) are also shown to be important. Some other notable work related to non-academic factors are Braxton (2000) , Braxton and McClendon (2002) , Kennedy, Sheckley, and Kehrhahn (2000) , O'Brien and Shedd (2001) , and Wyckoff (1998) , among many others.
Hypotheses
The motivation to complete a college degree depends on a tradeoff between the expected economic benefit from the graduation and the cost associated with spending the time, effort, and financial resources necessary to complete a degree. In order to remain in college, students have to devote substantial time to study, forgoing or compromising on present financial gains that are available for non-college graduates. Eckstein and Wolpin (1999) relate the dropout phenomenon to a lack of motivation, an inability to perform well, a high value of leisure, a low expected future payoff from graduation, and outside opportunities. Financially constrained students will have to find the right balance between working to meet their financial needs and concentrating on academic work (Tyler, 2003) . Studies suggest that more time devoted to academics leads to more successful outcomes (Hotz, Xu, Tienda, and Ahituv, 2002; Stinebrickner, 2004, 2008) . Using this premise, we propose to investigate the extent to which dedication, perseverance, and commitment to succeed influence the likelihood of graduation and the length of time to graduation. Since dedication and perseverance are not directly observable, we measure these attributes by observing students' approaches to finding a suitable major that leads to graduation. We present our hypotheses below: Hypothesis 1: Students who commit to finding a suitable major early will reduce their search cost by shortening the length of time to find the right match and increase the likelihood of timely graduation. Considering that time to graduation increases as the length of time to identify the ideal major increases, Hypothesis 1 is based on the premise that a commitment to finding the right fit early results in a high rate of progress toward graduation. We proxy commitment to finding a suitable major by identifying the term in which a student makes her initial declaration of a major.
Hypothesis 2: Students' willingness to change majors in order to find a more suitable one will increase their likelihood of graduation but will impose a switching cost that is captured in graduation delay.
Hypothesis 3: Students facing academic difficulties can improve performance by switching to a more suitable major; however, persistence in performance improvement is essential for successful completion of a degree.
Hypotheses 2 and 3 address determination and perseverance. A student who has strong resolve will adjust and update her expectations and preferences when facing adversity or repeated unsuccessful outcomes while pursuing a particular path, and will strive to find a more suitable discipline by changing majors, even at the expense of delaying graduation. However, performance improvement after switching will be an important determinant of her successful completion of a degree.
Data, Variable Construction, and Summary Statistics
Data and Summary Statistics
We follow the progress of 784 students from the time they began their college career at a large research university as first-time, full-time freshmen in the fall of 2006 through the fall of 2015. Our sample includes students who choose one of the business majors (finance, accounting, risk management, marketing, managerial science, etc.) at least once during their college career. The field of business offers several majors to choose from; students without a strong preference are able to take courses in different areas before deciding on one to major in. In other fields, such as, nursing, music, or history, students are more likely to be certain about their choice of a major from the beginning. Therefore we consider students who select business as a major anytime during their college tenure to provide a valid laboratory in which to examine the reasons for changing majors and whether there are benefits and costs associated with that decision. 4 To test our hypotheses, we control for a set of student attributes, such as performance, availability of financial support, ethnicity, gender, and citizenship status. For each student we have grade point average (GPA) by term, cumulative GPA, declared major by term, SAT score, receipt of the HOPE scholarship and Pell grant, gender, ethnicity, citizenship status, and graduating major for students who graduate. For each term of our sample period, we observe each student's declared major, which allows us to identify when a student changes her major by identifying the semester where there is a switch of major.
The HOPE scholarship program was established in 1993 to pay tuition for Georgia residents who graduate with a minimum 3.0 GPA from high school and maintain a minimum 3.0 cumulative GPA in college. The program pays the cost of college tuition and fees at any public college in Georgia.
5 While the HOPE scholarship is merit-based, the federal Pell grants are needbased for low-income undergraduate students. Pell grant amounts are determined in part, by a student's expected family contribution, the cost of the student's educational program, and the student's enrollment status. Table 1 shows the descriptive statistics for our sample. % Graduate is the percentage of students who graduated from college. A student is considered to have graduated if graduation is reported for the student at any time through the fall term 2015, which is the last reported graduating term in the sample. The first graduating term reported in the data is fall 2008, and the last graduating term reported in the data is fall 2015. % Female is the percentage of females in sample. % Citizen is the percentage of citizens in the sample. % Resident Alien and % Nonresident Alien is the percentage of students with resident and non-resident-alien status. % White, % Black, %Asian, % Hispanic, and % Other ethnicity is the percentage of students in the sample whose ethnicity is white, black, Asian, Hispanic, or other ethnic group (including non-declared), respectively. % Students undeclared major is the percentage of students who declare a major after the first term. % Students change major is the percentage of students who change majors in the reported terms. Hope present is the percentage of terms a student has the HOPE scholarship available. Pell grant present is the percentage of terms a student has the Pell grant available. Number of years to graduate is the total number of years a student takes to graduate and therefore includes only students who have graduated. Number of undeclared major terms is the number of terms before a student declares a term major. Number of times change major is the number of times a student changes majors. Terms to declare graduating major is the number of terms a student takes to declare the graduating major. Term GPA and Cumulative GPA are the average of the term GPA and the cumulative GPA, respectively. Graduating GPA is the final institutional GPA upon graduation. SAT is the student's SAT score.
In the nine-year time frame from 2006 through 2015, 65.2% of the students in our sample graduated. There are more female students (54%) in the sample than there are male students. The percentage of citizens is 88%. The rest of the students are resident aliens or non-resident aliens. On average, about 59.3% students change majors. Average time to graduation is 4.8 years. The average number of undeclared major terms is 0.91 and the maximum is 14. 6 The average number of times students change major is 0.90 and the maximum is 6. The average number of terms students take to declare a graduating major is 4.62 and the maximum number is 18. On average, about 56% and 31% of the students receive financial aid in the form of a HOPE scholarship and Pell grant, respectively. Incoming freshmen had an average SAT of 1084. The average term and cumulative GPA is 2.71 and 2.80, respectively. Graduates have an average overall GPA of 3.09. Figure 1 shows the percentage of students relative to number of years to graduate. As Figure 1 shows, about 33% of students graduated in four years or less, about 19% of students graduated in five years, a little more than 5% of students graduated in six years, less than 5% graduated in seven years, and about 3% took eight or more years to graduate.
Switching Majors: Comparison between Graduates and Non-graduates
In order to examine which attributes contribute to timely graduation and which are deterrents, we examine how switching majors affects how long it takes to graduate. Figure 2 compares switching behavior for graduates and non-graduates. The graduates are further broken down into those who graduate within four, five, six, seven, and eight or more years. We observe that, on average, graduates switch majors more often than non-graduates. Within the graduate pool we observe a monotonic increase in the percentage of students switching majors as the number of years to graduate increases. About 62% of students who graduate in four years or less switch majors, whereas about 70%, 73%, and 77% of students switch majors among the pool who graduate in five, six, and seven years, respectively. Of those who take eight or more years to graduate, a very high percentage, about 87%, switch majors. Students who graduate in a timely manner are more likely to be high-performing students, and they are more likely to have identified a major early that is a suitable match for them. On the other hand, students' graduation might be delayed as they spend more years seeking a suitable major. This switching behavior can be due to not being able to identify a major that matches the student's interests and career goals; or it could be due to poor performance within the major and the need to find a field of study that more closely matches the student's ability. The association of changing majors with a longer time to graduate suggests that changing majors delays graduation. It suggests the importance of assisting students in finding a suitable major early in order to achieve timely graduation. The fact that non-graduates change majors less often than graduates implies that stubbornness-sticking with an already chosen discipline that does not fit the student's ability and interests-may result in failure to complete the program, and that having an open mind about changing majors might assist students to graduate. In Section 5 we investigate how switching behavior affects graduation likelihood, and in Section 7 we analyze what influences students to switch majors. Figure 3 shows the relationship between the average number of terms it takes students to declare a graduating major and the number of years to graduation. It is logical to conjecture that the longer it takes students to declare a graduating major, the more it will delay their graduation. We observe a monotonic increase in the number of terms to declare a graduating major with the number of years to graduate. In Section 6, we investigate the factors that influence how long it takes students to declare a major that leads to graduation. 
Number of Terms Students Take to Declare a Graduating Major
Univariate Comparison of Graduates and Non-graduates
Of the 784 sample students, 511 (65.18%) graduated within nine years. Panel A of Table 2 compares the characteristics of students who graduated with those of students who did not graduate. Graduates have significantly higher term and cumulative GPAs and are more likely to have received a HOPE scholarship. 7 We further observe that non-graduates have a higher average SAT score than graduates; however, the difference is not significant. The HOPE scholarship is intended to motivate students with modest achievement who maintain a GPA average above 3.0 in college. Dynarski (2002 Dynarski ( , 2005 and Seligman et al. (2004) examine the effect of such programs on students' college attendance and graduation; they report that such programs give students an incentive to improve their academic performance and improve graduation rates. Cornwell et al. (2006) examine the effect of HOPE grants on college enrollments in Georgia and report that HOPE increased freshman enrollment by 5.9%. In Panel A, we find that almost 68% of graduates change majors and about 44% of nongraduates do; a smaller percentage of graduates (about 38%) have undeclared major terms than their non-graduate counterparts (about 41%). These results lead us to believe that finding a suitable major is vital to graduation. In Panel B, we consider graduates only and divide the pool with respect to how long they take to graduate (4 years or less and greater than 4 years). The main findings are that female students, HOPE Scholars, students with higher term GPAs, and students who declare a major sooner all graduate earlier. These results are consistent with Panel A. Students who switch majors take longer to graduate. About 62% of students who graduate in less than four years switch majors, whereas about 73% of students who take longer than four years switch majors (Panel B). In unreported results similar patterns holds when we compare 5 and 6 years to graduate vs. longer graduation years. These results, along with those in Panel A, suggest that although switching may be important to improve graduation outcome, the cost of switching is observed in graduation delay. This relates to our Hypothesis 2 that switching increases the likelihood of graduation but is associated with graduation delay. In Tables 3 and 4 we test this prediction in a regression setting. Table 3 presents the odds ratio of logistic regression results of the likelihood of students to graduate. The dependent variable in model 1 is Graduate, which has a value equal to one if a student in the 2006 cohort graduates by fall 2015 and zero otherwise. Models 2 to 4 show results for graduating in four, five, and six years, respectively. The dependent variable in model 2 is Graduate within 4 years, which takes a value equal to one if the student graduates within 4 years, and 0 otherwise. Similarly, the dependent variable in model 3 (4) is Graduate within 5(6) years, which takes a value equal to one if the student graduates within 5(6) years, and 0 otherwise. The number of observations in all the models represents the number of students in the sample with all the independent variables present. The independent variable Number of undeclared major terms is the number of terms before a student declares a term major. Number of times change major is the number of times a student changes majors. All other independent variables are defined in Appendix Table A.1. Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level. All models in Table 3 include a student ethnicity dummy.
Students' Likelihood of Graduation
Our main empirical questions are related to how the search for a suitable major affects graduation likelihood. In particular, we want to observe whether an early declaration of major and switching majors influence graduation. We observe the effect of the independent variables Number of undeclared major terms and Number of times change major on graduation likelihood and timely graduation, while we control for performance, gender, citizenship status, and financial aid availability.
The results in Table 3 confirm that students who have a higher term GPA are more likely to graduate and graduate sooner. In model 1 the effect of Number of undeclared major terms on graduation likelihood is insignificant; however, in models 2 to 4 of Table 3, the independent variable has negative and significant effects, suggesting that students who delay picking a major are less likely to graduate on time. Note: Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
Supporting our Hypothesis 1, our results suggest that early declaration of a major increases the likelihood of timely graduation, which implies that students who declare a major early are more engaged in the search for a suitable major and hence are more likely to complete their degree early. We later show in Table 4 that early selection of a major influences the time it takes to find a suitable major. Even though the declared major in a given term may not be the student's graduating major, early declaration of a major shows the commitment of the student to finding a suitable major and her determination to give the major a try.
The independent variable Number of times change major has a positive significant effect in models 1 and 4, suggesting that switching majors increases graduation likelihood. The nonsignificant effect of Number of times change major in models 2 and 3 with the dependent variable Graduate within 4 years and Graduate within 5 years, respectively, suggests that changing majors imposes a graduation delay. Overall, the results suggest that changing majors increases the likelihood of graduation but is associated with a longer time to graduation, which supports our Hypothesis 2. We provide further evidence in Table 4 that changing majors delays graduation. Because switching majors may indicate struggling students' commitment to finding a major that matches their interests and skills, the likelihood of graduation increases. In Section 7, we investigate the reasons for switching behavior in detail.
Analysis of Length of Time to Declare a Graduating Major
Given that students graduate sooner if they are able to find a suitable major early in their college career, we wish to analyze the factors affecting the number of terms a student completes before declaring a graduating major. Table 4 shows our results and includes a sub-sample of students who graduate by fall 2015. The dependent variable is Terms to Declare Graduating Major, which measures the number of terms a student takes to declare the graduating major. We match the term major with the graduating major to identify the term in which the student chooses the graduating major. The number of terms before a match is found is the number of terms it takes a student to declare a graduating major. Model 1 includes the full sample of graduates. Models 2, 3, and 4 analyze sub-samples of students graduating within four years, five years, and six to seven years, respectively.
The independent variable Number of undeclared major terms is the number of terms before a student declares a term major. Number of times change major is the number of times a student changes majors. All other independent variables are defined in Appendix Table A.1. All models include student ethnicity fixed effects and include graduating degree level fixed effects. Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level.
The results show that students with higher term GPAs take less time to declare a graduating major. This suggests that students who are performing well tend to be more confident in selecting their graduating major early. These students have little need to reorient themselves in order to find a suitable major. These students' high performance could be due to their ability to identify a major that matches their interests or to their choice of a major that requires skills that match their abilities. Note: Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
Further, the results in Table 4 show that students who have a larger number of undeclared major terms take longer to declare their graduating major. We note that a term major can be different from or the same as the graduating major. Students who are certain about the career path they want to pursue declare a term major early, are less prone to changing majors, and take fewer terms to declare a graduating major. However, students who are not sure what career they want to pursue at an early stage but are eager to identify one may declare a major early as a way of experimenting and gradually navigate toward a suitable major. Supporting our Hypothesis 1, the results in Table 4 suggest that students who declare a term major early take fewer terms to declare a graduating major; that is, they take less time to find a suitable major. A positive and significant effect of Number of times change major indicates that a student's willingness to find a major that is suitable for her by switching from one declared major to another will increase the number of terms it takes her to declare a graduating major. This supports our Hypothesis 2 that 
Analysis of Students' Reasons for Switching Majors
Why Students Switch Majors
In Table 5 we compare the attributes of students who switch majors with those of students who do not switch majors. We further divide each category into graduates and non-graduates. The univariate comparison indicates that poor performance may prompt students to switch majors to increase their chances of graduating. Non-switching graduates have higher term and cumulative GPAs of about 3.15 and 3.16 respectively, about 61% have a major term GPA above the median value, and 66% receive the HOPE scholarship and take less time to graduate.
In comparison with non-switching graduates, students who switch majors and eventually graduate have lower term and cumulative GPAs (3.02 and 3.01, respectively), 55% receive the HOPE scholarship, and 50% have an above-median major term GPA and take longer to graduate. The differences between these attributes of switching and non-switching graduates are significant, suggesting that although poor performance may induce switching behavior, switching increases students' chances of successfully completing a degree.
One notable point is that non-switching non-graduates were significantly more likely to have received a HOPE scholarship than their switching non-graduate counterparts. This suggests that although at some point in time these non-switching students performed well and received a HOPE scholarship, as their performance declined they failed to take any initiative to improve their chances of graduation.
We also observe that these non-switching non-graduates have a higher number of undeclared major terms than students who switched and did not graduate. Overall, the number of undeclared major terms is lower for students who switched majors, suggesting that students who declare a major initially show some proactive effort to find a suitable major to graduate. Teaching and Learning, Vol. 18, No.3, September 2018, pp.. doi: 10.14434/josotl.v18i3.22649 In the multivariate analysis in Table 6 , the dependent variable is Number of times change major, which is the number of times a student changes her term major during the time spent in college. Models 1 and 2 analyze the entire cohort irrespective of whether a student graduates or not. Models 3 and 4 perform a similar analysis with the sub-sample of graduating students. All models include ethnicity fixed effects. Models 3 and 4 include graduating degree level fixed effects. The independent variables are defined in Appendix Table A.1. Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level. The negative and significant effect of Number of undeclared major terms suggests that students who declare a major early are more likely to switch majors later. This supports our prediction that a student who picks a major early also shows a willingness to find a suitable one and therefore adjusts her expectations and preferences if she faces adversity or has a change of heart.
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Term GPA has positive significant effects in models 1 and 2; which suggest that, independent of graduation, well-performing students change majors. In models 2, we find more switching behavior, especially for students who take 5 to 7 years to graduate as compared to the rest of the non-graduate sample and students who delay graduation further. These results suggest that proactively seeking a suitable major match can lead to a successful outcome, even at the expense of delayed graduation. Within the graduating sample, less switching is observed for students graduating within four years.
These results support our prediction that a student who realizes that the current major is not a suitable match, given a determination to graduate, will navigate her way to a suitable major and eventually graduate. Lack of flexibility and willingness to adjust might result in not graduating or dropping out of college altogether. Conversely, inefficient switching can also lead to delayed graduation.
Table 6: Regression Analysis of Number of Times Change Major
The dependent variable Number of times change major is the number of times a student from the 2006 cohort changes majors. Models 1 and 2 perform analysis on the entire cohort irrespective of whether the students graduated, and models 3 and 4 perform analysis on students who graduated. Our results so far do not differentiate between change of major due to poor performance and change of major due to shifting interests and goals. In the next section, we identify switching that is likely to be triggered by poor performance and switching that is more likely to be related to changed goals or preferences. For these students we compare performance after switching and graduation outcomes.
Performance of Students Before and After Switching Majors
In Table 7 , we analyze students' performance before and after switching majors to test our Hypothesis 3 that while poor performers can improve performance by switching to a suitable major, persistence in performance improvement is essential for successful completion. The sample includes only students who switch majors. Panel A of Table 7 reports the mean term GPA before and after switching. TermGPA is provided for terms (t-1), t, and (t+1) relative to a given switch term t. Panel B reports the percentage of switching students with an above-median term GPA in their declared major. t, and (t+1) are relative to a given switch term t.
The results in Panel A show that, for students who changed majors, term GPA is significantly lower one term before switching than it is in the following terms, suggesting that low performance causes students to switch majors. Moreover, a comparison of graduates and non-graduates shows that students who significantly improve performance after switching will eventually graduate. The results in Panel B show that, before switching, 38% of students who later switch majors (graduates and non-graduates) have an above-median term GPA, while after switching more than 44% have an above-median GPA. Reiterating our findings in Panel A, switching graduates continue to show improvement in performance after switching, while nongraduates are unable to improve performance after switching majors. Supporting our Hypothesis 3, these results suggest that although switching is mainly driven by poor performance in the declared major and willingness to find a suitable major to improve the chances of graduation, performing well is the key to completing a degree. For students who fail to graduate, we observe no significant improvement in performance after switching; instead, their performance declines. This supports our prediction that making an effort to improve performance after switching is essential to degree completion. Moreover, inefficient switching is more likely to lead to an unsuccessful outcome.
We next examine how performance prior to switching predicts graduation likelihood and other attributes that portray students' motivation and engagement. Switching not related to poor performance but to shifting interests or career goals may have different implications for graduation outcome. On the basis of this premise, Table 8 compares students with above-and below-median major GPAs one term prior to switching. The sample includes only students who switch majors. Above-(below-) median switchers include students with performance above (below) the median GPA for the declared major one term before the switch. For the two categories, Panel A of Table 8 reports the percentage of students who graduate, number of years to graduate, terms to declare a graduating major, and terms to complete graduation after declaration of graduating major. The p-values for the differences in mean between each category are also reported.
We observe that above-median performers prior to switching have a high graduation rate of about 84%, whereas below-median performers have a low graduation rate of about 68%. Moreover, above-median performers take less time overall to graduate, and the length of time between identifying the graduating major and graduation is also shorter. These results suggest that switching not related to poor performance leads to faster graduation and is likely to be driven by shifting interests and career paths. Higher graduation rates in this category indicate students' perseverance in completing a degree. Poor performers prior to switching take longer to graduate and are less likely to graduate. Switching motivated by poor performance can lead to failure to complete the degree if students lose motivation to work hard after switching and fail to perform well enough in their new field of study to graduate.
In Panels B and C of Table 8 , we report performance before and after switching majors for the above-and below-median switchers as defined in Panel A. TermGPAis provided for terms (t-1), t, and (t+1) relative to a given switch term t. The results in Panel B indicate that above-median switchers do not improve performance significantly after switching, suggesting that those who switch are more likely to be driven by lack or shift of interests or goals. The slight decline in performance by the non-graduating above-median performers suggests that inefficient switching leads to unfavorable outcomes. The results in Panel C show that belowmedian switchers improve their performance significantly after switching, and those who continue to maintain the trajectory of improved performance are more likely to graduate. These findings support our prediction in Hypothesis 3 that while switching related to poor performance may increase graduation likelihood, a successful outcome requires continuing effort to improve performance. We analyze performance before and after switching in a panel regression setting in Table  9 . The analysis includes only students who switch majors. The dependent variable is TermGPA and the panel regression includes performance for terms (t-1), t, and (t+1) relative to a given switch term t. Above-(below-) median switchers include students with performance above (below) the median GPA for the declared major one term before the switch. Models 1 and 2 include all students who switch majors, models 3 and 4 include Below-Median Switchers, and models 5 and 6 include Above-Median Switchers. Multiple switchers are excluded from the analysis; however, including them provides similar effects. The independent variable One term prior to (after) switch, is an indicator variable equal to 1 if the term is one term before (after) the term in which a student switches, and 0 otherwise. Graduate (Non-graduate) takes a value equal to 1 if the student in the 2006 cohort graduates (does not graduate) by fall 2015, and 0 otherwise.
The coefficients of independent variables One term prior to (after) switch captures the performance of students one term before (after) changing majors relative to the term in which the change takes place. The interaction of One term prior to (after) switch with Graduate (Nongraduate) captures the performance one term before (after) a switch relative to the term in which the switch takes place for students who graduate (do not graduate). To address any concern that the results might be driven by observable or unobservable student characteristics we add student fixed effects in all models. In addition, all models include control variables similar to Table 3 (excluding Number of times change major) and include a student ethnicity dummy. Note: Values of t-statistics are reported in parentheses and are based on robust standard errors clustered at the students' ethnicity level. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.
The results in Table 9 reconfirm our univariate findings that lack of performance can trigger switching; however, a successful outcome requires a trajectory of improved performance. Results for Below-Median Switchers (model 4) suggest that switching related to poor academic performance leads to degree completion for students who improve their performance after switching. For below-median switchers who fail to graduate, there is no significant improvement in performance after switching. Above-median switchers (models 5 and 6) do not experience improvement in performance after switching; rather both graduates and non-graduates show a decline in performance after switching. This suggests that switching by high performers could be related to shifting interests or goals and sometimes leads to inefficient switching and unsuccessful outcomes. Hence the results support our prediction in Hypothesis 3 that switching to a suitable major because of poor prior performance can lead to better outcomes; however, successful completion of a degree requires improving academic performance.
Conclusion
Our results suggest that colleges and universities should allocate additional resources to helping students explore which major may be the best fit for them. Once students have chosen a major, colleges and universities should continue to encourage students to reflect on the quality of their initial decision while keeping the option open to switch majors. The typical advice to "stick it out and finish what you've started" may not be optimal. Time spent in an existing major is a sunk cost. The decision to change majors or remain in the current major should be based on marginal costs. Our results indicate that the marginal costs of remaining in a major may be higher than previously realized.
Universities and colleges should try to identify students who change majors because of poor performance or because their interests shift and guide those students toward a path that leads to graduation. Students who perform poorly may do so because they have lost interest in their chosen major field. In that case, the reason for changing majors might not be readily detectable. If switching is mainly due to students' loss of interest, the college should try to identify why those students lost interest. If the switch is driven by poor performance, the college can try to identify what special support students might need in order to succeed before changing majors, offer guidance in course selection, and provide motivational counseling. Relevant questions to ask are: whether students have exerted sufficient effort; whether students were guided into the right set of courses along the way; what fundamental or prerequisite courses students need in order to best succeed in the chosen major; and which course(s) in any given major trigger switching behavior, either because of their difficulty level or a lack of available support. Identifying ways to improve effective learning and student interest in a field, providing necessary academic support services through counseling and supplemental instruction, and identifying a major that matches the skills and interests of students are a few avenues to explore
